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57 ABSTRACT

A conditional purchase offer (CPO) management system is
disclosed for receiving CPOs from one or more customers,
such as cruise and airline passengers, and for evaluating the
received CPOs against a number of CPO rules defined by a
plurality of sellers, such as cruise operators and airlines, to
determine whether any seller 1s willing to accept a given
CPO. A CPO 1s a binding offer containing one or more
conditions submitted by a customer for purchase of an item,
such as airline travel, at a customer-defined price. A CPO
rule 1s a set of restrictions defined by a given seller, such as
a cruise operator or an airline, to define a combination of
restrictions for which the seller 1s willing to accept a
predefined price. The CPO rules may be securely stored by
one or more servers. The CPO management system permits
a seller to correct for forecasting errors, if necessary, or other
competitive forces which have produced excess capacity, by
providing inventory for sale to CPO customers. If a CPO 1s
accepted by more than one seller, the CPO management
system executes a post-sell multi-bind process to permit
cach accepting seller to directly market to the customer and
post-sell their product. Thus, the customer selects for him-
self which seller acceptance to utilize, based on materials
furnished by each seller. The CPO management system may
optionally also provide a CPO which specifies preferred
sellers to the excluded sellers who may make counteroifers
to the customer, 1n an attempt to obtain the business, before
one of the specified sellers accepts the CPO.

12 Claims, 34 Drawing Sheets
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DATABASE 1620

TRANSMIT MERCHANT ID, BILLING DESCRIPTOR,
TOTAL PURCHASE AMOUNT AND CREDIT CARD
INFORMATION TO CREDIT CARD ISSUER FOR PRE-
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o FROM FIG. 16a

EXECUTE EVALUATION PROCESS (FIG. 17) FOR EACH AIRLINE TO
EVALUATE CPO AGAINST SECURED AIRLINES RULES DATABASE
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° FROM FIG. 16b o FROM FIG. 16b ° FROM FIG. 16b

EXTRACT RECEIVED

INFORMATION FROM TRANSMIT REJECTION TO

CUSTOMER AND CPO CUSTOMER
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1678

UPDATE CPO
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1682

EXECUTE AUDIT
PROCESS (FIG. 18) FOR
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168

END 1699
FIG. 16¢C
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EVALUATION PROCESS
(CFO) 1700

EXTRACT ORIGINATING AND DESTINATION CITIES
(O&D PAIR) FROM CPO RECORD 1705

IDENTIFY ALL RULES PERTINENT TO EXTRACTED
O&D PAIR 1710

FOR EACH IDENTIFIED RULE, COMPARE CUSTOMER RESTRICTIONS FROM FIELD 960
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TO FIG. 17b TO FIG. 17b

FIG. 17a
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FROM FIG. FROM FIG. FROM FIG.
17a 174 17a
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1770

FIG. 17b
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AUDIT PROCESS
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DATABASE, IF NECESSARY
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CREATE RECORD IN AIRLINE AUDIT
DATABASE

FIG. 18
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2200

START POST-SELL MULTI-BIND EVALUATION
PROCESS

INSTRUCT ACCEPTING OPERATORS TO PROVIDE POST-SELL
INFORMATION 991

RECEIVE POST-SELL INFORMATION FROM ACCEPTING OPERATORS
2220

TRANSMIT OR MAKE AVAILABLE THE POST-SELL INFORMATION TO THE

CUSTOMER 299

RECEIVE CUSTOMER DECISION REGARDING ACCEPTING

OPERATOR 2040

RETURN

FIG. 22
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2400

EXCLUDED SELLER CPO EVALUATION PROCESS

RECEIVE CPO FROM CUSTOMER AND STORE IN
CPO DATABASE 2405

READ SPECIFIED OPERATOR'S DATA OF THE CPO "

ACCESS OPERATOR DATABASE o415

NO

YES ONE OR MORE OPERATORS

NOT INCLUDED IN THE CPQ?

EXTRACT THE CPO INFORMATION
AND TRANSMIT TO THE SPECIFIED
AND EXCLUDED
OPERATORS 2430

CONTINUE CPO MANAGEMENT
PROCESS

2425

RECEIVE COUNTER OFFERS FROM THE EXCLUDED
OPERATORS 2435

CREATE NEW RECORD IN OPERATOR OFFER DATABASE FOR
EACH NEW OFFER 2440

PRESENT OPERATOR OFFERS TO CUSTOMER D445

_l
QO
L
G
o
o
-

FIG. 24a
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FROM FIG 24a

DOES CUSTOMER

ACCEPT ANY OF THE COUNTER
OFFERS BEFORE CPO IS ACCEPTED BY

A SPECIFIED
OPERATOR?

2450

YES NO

CANCEL ORIGINAL CPO AND
CHANGE STATUS TO CANELLED

2460

CONTINUE CPO MANAGEMENT

PROCESS
2455

CHANGE THE STATUS OF ACCEPTED COUNTER OFFER TO
ACCEPTED, STATUS OF THE OTHER COUNTER OFFERS TO
REJECTED 2465

CONTINUE WITH CPO MANAGEMENT PROCESS

2470

FIG. 24b



0,134,534

1

CONDITIONAL PURCHASE OFFER
MANAGEMENT SYSTEM FOR CRUISES

CROSS-REFERENCE TO RELATED
APPLICATTONS

This application 1s a continuation-in-part of U.S. patent
application Ser. No. 08/889,319, filed Jul. 8, 1997, which 1s
a continuation-mn-part of U.S. patent application Ser. No.

08/707,660, filed Sep. 4, 1996 now U.S. Pat. No. 5,794,207,
cach incorporated by reference herein.

The present invention 1s related to the following United
States Patent Applications filed contemporancously here-
with: “Conditional Purchase Offer Management System for

Packages,” U.S. patent application Ser. No. 08/923,683
(Attorney Docket No. WD2-97-065); “Conditional Purchase
Offer Management System for Telephone Calls,” U.S. patent
application Ser. No. 08/923,317 (Attorney Docket No.
WD2-97-028); “Conditional Purchase Offer Management
System for Event Tickets,” U.S. patent application Ser. No.
08/923,530 (Attorney Docket No. WD2-96-081); and “Con-
ditional Purchase Offer and Third-Party Input Management
System,” U.S. patent application Ser. No. 08/923,524
(Attorney Docket No. WD2-97-067), each assigned to the
assignee of the present imvention and incorporated by ref-
erence herein.

FIELD OF THE INVENTION

The present mvention relates generally to a system for
processing the sale of goods and services, such as cruise
trips and, more particularly, to a method and system for
managing the sale of such goods and services by a seller,
such as a cruise operator, to customers who have submitted
an offer for the purchase of such items.

BACKGROUND OF THE INVENTION

Recently, the cruise industry has experienced explosive
crowth. In 1981, for example, the worldwide cruise capacity
consisted of 41,000 berths, and experienced a seventy per-
cent (70%) load factor. By 1996, worldwide capacity rose to
over 100,000 berths, and the load factor increased substan-
tially to eighty seven percent (87%). The growth of the
cruise industry 1s expected to continue 1nto the next century,
with approximately 10,000 to 15,000 berths added annually.
With the announced addition of new ships and new cruise
operators, there will be a substantial increase 1n worldwide
cruise capacity. It 1s anticipated, however, that capacity may
substantially outpace projected passenger volumes. Such
excess capacity 1s expected to reduce load factors and put
extraordinary pressures on pricing.

In order to deal with such pricing and inventory
challenges, cruise operators and other travel-related sellers
have developed sophisticated revenue management systems
(RMSs) to optimize revenue. Generally, when a cruise berth
1s first added to a cruise operator’s schedule, the cruise
operator’s revenue management system attempts to maxi-
mize revenue for the berth by establishing a plurality of fare
classes and then allocating the number of cabins and price
assigned to each fare class. The revenue management system
will thereafter continue to monitor the actual demand within
cach fare class relative to forecasted demand, dynamically
reevaluating the inventory allocation and pricing of each
fare class for a given berth. In this manner, the cruise
operators attempt to obtain maximum revenue from each
sailing of a given ship.

While conventional revenue management systems
employ sophisticated tools to anticipate future travel, fore-
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casting errors mvariably lead to unanticipated excess capac-
ity. In addition, a cruise operator can utilize i1ts revenue

management system to forecast its anticipated excess capac-
ity on a given berth associated with cabins that are predicted
to be empty. Furthermore, unexpected external events, such
as a price war or extreme weather conditions, can also affect
a cruise operator’s excess capacity. Thus, 1n an attempt

to
reduce such excess capacity, cruise operators periodically
reevaluate the inventory allocation and pricing of each fare
class for a given berth. A cruise operator cannot simply
discount the published fares for such unsold cabins,
however, without compromising 1ts own underlying fare
structure (i.€., without also reducing its prices for higher-fare
travelers). Thus, there is currently no eff

ective way for cruise
operators to dispose of such excess capacity.

Currently, cruise operators, much like airlines, attempt to
sell excess capacity utilizing consolidators, who tradition-
ally sell cruise tickets at a discount. Since the terms of the
relationship between the cruise operators and the consoli-
dators are generally not berth specific and are typically
defined months 1in advance, the sale of tickets through a
consolidator does not provide a sufficiently dynamic mecha-
nism for cruise operators to sell such excess capacity when
actual demand fails to meet forecasted demand. Even assum-
ing that the cruise operators could release the tickets for sale
through the consolidators at the last minute, there 1s cur-
rently no effective way for the consolidators to announce the
availability and price of such tickets to customers.

Cruise operators recognize that there 1s a large source of
latent demand associated with leisure travelers who are
willing to travel at a favorable price. There 1s currently no
ciiective way, however, for a cruise operator to receive an
offer from a customer for leisure travel at a particular price
set by the customer, below the cruise operator’s published
fare. In particular, there 1s no effective way for the cruise
operator to be confident that if the cruise operator accepts the
customer’s offer, the customer will book the ticket without
using the information to ascertain the cruise operator’s
underlying level of price flexibility, which, if known to a
cruise operator’s competitors or customers, could dramati-
cally impact the cruise operator’s overall revenue structure.

As apparent from the above deficiencies with conven-
tional systems for selling goods and services, such as cruise
fickets, a need exists for a system that permits a cruise
operator to sell excess capacity when actual demand fails to
meet forecasted demand. A further need exists for a buyer-
driven system that permits a cruise operator to sell tickets to
leisure travelers at a price set by the customer, typically
below the cruise operator’s published fare. Yet another need
exists for a system that permits sellers to stimulate sales of
excess mventory, without compromising the seller’s pub-
lished price structure. Another need exists for a system that
permits sellers to capture and process consumer demand for
cach selling price of a given 1tem, such as a given fare class
on each cruise berth.

SUMMARY OF THE INVENTION

Generally, according to one aspect of the invention, a
conditional purchase offer (CPO) management system 1is
disclosed for receiving conditional purchase offers from one
or more customers and for evaluating the received CPOs to
determine whether any seller, such as an airline or cruise
operator, 1s willing to accept a given CPO. A CPO 1s a
binding offer containing one or more conditions submitted
by a customer for the purchase of a product, such as a good
or service, including airline or cruise travel, at a customer-
defined price.
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In one embodiment, the CPOs are evaluated against a
number of CPO rules defined by a plurality of sellers to
determine whether such sellers are willing to accept the
CPO. A CPO rule 1s a set of restrictions defined by a given
seller, to define a combination of restrictions for which the
seller 1s willing to accept a predefined minimum price. The
CPO rules are utilized by the CPO management system to
render a decision to either accept, reject or counter a CPO on
behalf of a particular seller. The CPO rules may be generated
by the revenue management system (RMS) of the respective
seller by evaluating current inventory, pricing and revenue
information, as well as historical patterns, to forecast future
demand.

The CPO management system preferably includes a CPO
management central server and one or more secured servers.
Each secured server may be associated with one or more
sellers and each server stores, among other things, the CPO
rules defined by any associated sellers. Each secured server
may be remotely located from the CPO management central
server, or may be integrated with the CPO management
central server. In one remote embodiment, the secured server
assoclated with one or more sellers may be physically
located at a processing facility secured by the particular
seller. The CPO rules may be securely stored by each server,

to prevent one seller from accessing, obtaining or altering
the CPO rules of another seller.

Once the terms of the CPO have been received by the
CPO management system, the CPO management central
server will determine whether one or more sellers will
accept the received CPO. Thereafter, the customer 1s notified
of the response of the sellers to the CPO. If a seller accepts
the CPO, or 1if the customer accepts a counteroffer from a
seller, a ticket 1s then booked by the CPO management
system with the appropriate restrictions.

In one embodiment, if a CPO 1s accepted by more than
one airline, cruise operator or other seller, the CPO man-
agement system executes a post-sell multi-bind process to
permit each accepting seller to directly market to the cus-
tomer and post-sell their product. Thus, the customer still
selects for himself which airline or cruise operator accep-
tance to utilize, based on materials or incentives furnished
by each seller. The customer 1s bound by the CPO manage-
ment system, 1 accordance with the terms of the CPO, and
1s obligated to purchase the goods or services specified by
the CPO, but the buyer may decide which seller to utilize,
based on materials or 1ncentives provided to the customer
directly by each accepting seller.

A CPO submitted by a customer can specily one or more
preferred sellers. Thus, the CPO management system pro-
vides the CPO to each speciified seller to determine 1f one or
more of the sellers are willing to accept the CPO. In a
supplemental embodiment, the CPO management system
preferably executes an excluded seller CPO evaluation pro-
cess to provide the CPO to the excluded sellers who may
make counteroffers to the customer, 1n an attempt to obtain
the business, before one of the specified sellers accepts the
CPO. The CPO can be provided to the excluded sellers
before, or contemporaneously with, the preferred sellers. In
this manner, the CPO management system can sell the rights
to recerve CPO 1nformation to excluded sellers or collect a
larger percentage for any counteroifers that are accepted by
a customer.

A more complete understanding of the present invention,
as well as further features and advantages of the present
invention, will be obtained by reference to the following
detailed description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic block diagram 1llustrating a condi-
tional purchase offer (CPO) management system 1n accor-
dance with one embodiment of the present mnvention;

FIG. 2 1s a schematic block diagram of the exemplary
CPO management central server of FIG. 1;

FIG. 3 1s a schematic block diagram of the exemplary
secured airline server of FIG. 1;

FIG. 4 1s a schematic block diagram of the exemplary
central reservation system of FIG. 1;

FIG. Sa 1s a schematic block diagram of the exemplary
reservation management system (RMS) of FIG. 1;

FIG. 5b 1illustrates the interaction between the RMS, the
airline reservation system and the various databases depicted
in FIG. 54, during a conventional pricing and allocation
process and the CPO rules generation process of FIG. 19;

FIG. 5¢ 1llustrates the actual demand over time for airline

tickets within a given fare class, relative to forecasted
demand,;

FIG. 6 1llustrates a sample table from the customer
database of FIG. 2;

FIG. 7 illustrates a sample table from the airline database
of FIG. 2;

FIG. 8 1llustrates a Sample table from the flight schedule
database of FIGS. 2 and 4;

FIGS. 9a and 9b, collectively, illustrate a sample table
from the CPO database of FIG. 2;

FIG. 10a 1llustrates a sample table from the secured
airlines rules database of FIG. 3;

FIGS. 10b and 10c¢, collectively, illustrate alternative
sample tables to the secured airlines rules database of FIG.
3;

FIG. 11 1llustrates a sample table from the counteroffer
rules database of FIG. 3;

FIG. 12 1llustrates a sample table from the secured airline
audit database of FIG. 3;

FIG. 13 illustrates a sample table from the pricing and

restrictions database of FIGS. 4 and Sa;
FIG. 14 1llustrates a sample table

database of FIGS. 4 and 5a;

FIG. 15 illustrates a sample table from the forecast and
demand analysis database of FIG. Sa;

FIGS. 16a through 16c¢, collectively, are a flow chart
describing an exemplary CPO management process 1mple-
mented by the CPO management central server of FIG. 2;

FIGS. 17a and 17b, collectively, are a flowchart describ-
ing an exemplary evaluation process implemented by the
secured airline server of FIG. 3;

from the seat allocation

FIG. 18 1s a flow chart describing an exemplary audit
process implemented by the secured airline server of FIG. 3;

FIG. 19 1s a flow chart describing an exemplary CPO rule
ogeneration process 1implemented by the revenue manage-
ment system of FIG. 3a;

FIGS. 20a and 20b, collectively, 1llustrate an alternative
sample table from the CPO database of FIG. 2 for a cruise
implementation;

FIG. 21 1llustrates an alternative sample table from the
secured rules database of FIG. 3 for a cruise implementation;

FIG. 22 1s a flow chart describing an exemplary post-sell
multi-bind process which may be implemented by the CPO
management central server of FIG. 2;

FIG. 23 illustrates a sample table from the excluded
operator counteroffer database which may be implemented
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by the CPO management central server of FIG. 2 1n con-
junction with the flow chart of FIGS. 24a and 24b; and

FIGS. 24a and 24b, collectively, are a flow chart describ-
ing an exemplary excluded seller CPO evaluation process

which may be implemented by the CPO management central
server of FIG. 2.

DETAILED DESCRIPTION

FIG. 1 shows a conditional purchase offer (CPO) man-
agement system 100 for receiving conditional purchase
offers from one or more customers or travel agents 110,
hereinafter referred to as customer 110, and for evaluating
the received CPOs against a number of CPO rules defined by
a plurality of sellers, such as airlines 120, 130 or cruise
operators (not shown), to determine whether any seller is
willing to accept a given CPO. As discussed further below,
if a seller accepts a given CPO, the CPO management
system 100 binds the customer 110 on behalf of the accept-
ing seller 130, to form a legally binding contract.

As used herein, a CPO 1s a binding offer containing one
or more conditions submitted by a customer 110 for the
purchase of an 1tem, such as air travel, at a customer-defined
price. In the illustrative airline embodiment, the customer-
defined conditions would include itinerary parameters, such
as the origin and destination cities; acceptable dates and
times of departure and return; and whether connecting
flichts or stopovers are acceptable to the customer. In
addition, the parameters of a CPO may allow a customer to
specify one or more preferred airline(s), flights, seat
assignments, seat class, aircraft type, refund/change rules, or
maximum layover time. In a cruise embodiment, the
customer-defined conditions would also include itinerary
parameters, such as the origin and destination cities; accept-
able dates and times of departure and return; as well as one
or more preferred cruise operators, ship type, cabin class,
and dining preference.

As discussed further below, a CPO rule 1s a set of
restrictions defined by a given seller, such as an airline, to
define a combination of such restrictions for which the seller
1s willing to accept a predefined minimum price. In a
preferred embodiment, the CPO rules are generated by the
revenue management system 500 of the respective airline or
cruise operator. In alternate embodiments, the CPO rules
may be generated by a yield management system, a profit
management system, or any system that controls and man-
ages mventory.

As discussed more fully below 1 conjunction with FIGS.
5b and 19, the revenue management system 500 will employ
a CPO rules generation process 1900 to generate CPO rules
by evaluating current inventory, pricing and revenue
information, as well as historical patterns and external
events, to forecast future travel. Thereafter, the CPO rules
are utilized by the CPO management system 100 to render
a decision to either accept, reject or counter a CPO on behalf
of a particular airline or cruise operator. According to a
feature of the present invention, the CPO rules are dynamic
in nature and may be updated by a given airline or other
seller, as necessary.

For example, a CPO rule for a given airline can specily
that the airline will accept any CPO for travel between
Newark, N.J. (EWR) and Orlando, Fla. (MCO) during the
month of October, 1997, provided that (1) the customer
travels between Tuesday and Thursday, (i1) the tickets are
booked within 21 days of departure, (ii1) the price is at least
$165 per ticket, (1iv) K-class inventory is available on all
flight segments of the customer’s itinerary, and (v) there are
at least two (2) passengers travelling together.
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Although the CPO management system 100 1s illustrated
herein as a system for selling airline or cruise tickets, the
CPO management system 100 could be utilized to sell any
good or service product, such as automobiles, insurance,
computer equipment, or hotel accommodations, as would be
apparent to a person of ordinary skill. For a more detailed
discussion of a general CPO management system for selling
such items, see U.S. patent application Ser. No. 08/707,660,
filed Sep. 4, 1996, the parent application to the present
invention, which 1s incorporated by reference herein. It is
noted that 1n such alternate embodiments, the revenue man-
agement system 3500, discussed below 1n conjunction with
FIGS. 5a through Sc, may be embodied as an inventory
management system or any other system utilized by the
seller to establish pricing and inventory information for the
respective item.

CPO MANAGEMENT SYSTEM

As shown 1n FIG. 1, the CPO management system 100
preferably includes a CPO management central server 200
and one or more secured airline servers 300. As discussed
further below 1n conjunction with FIG. 3, each secured
airline server 300 may be associated with one or more
airlines or cruise operators and each server 300 stores,
among other things, the CPO rules defined by any associated
sellers, such as the airline 120. Each secured airline server
300 may be remotely located from the CPO management
central server 200, as shown 1n FIG. 1, or may be integrated
with the CPO management central server 200. In one remote
embodiment, the secured airline server 300 associated with
cach airline or cruise operator may be physically located at
a processing facility secured by the particular airline or
cruise operator, or at the physical location of a third party. In
this manner, the airline or cruise operator can evaluate CPO
rules independently.

The particular location of the secured airline servers 300
will dictate the nature of the information that 1s transmitted
between the airlines 120, 130 or cruise operators (not
shown) and the CPO management system 100, as would be
apparent to a person of ordinary skill. For example, 1if the
secured airline servers 300 are integrated with the CPO
management central server 200, or are otherwise remotely
located from the respective airlines 120, 130 or cruise
operators (not shown), then the respective airline 120, 130 or
cruise operator will transmit the CPO rules to the location of
the airline’s associated secured airline server 300 for storage
of the CPO rules and application of the CPO rules against
cach recerved CPO. Likewise, 1f the secured airline servers
300 are physically located at the processing facility secured
by the associated airline or cruise operator, then the CPO
management central server 200 will transmit the CPOs to
cach airline or cruise operator for processing and the airlines
or cruise operator will return the response for each CPO to
the CPO management central server 200. Thus, the CPO
management system 100 can determine 1if one or more
sellers accepts a given CPO by providing the CPO to each
seller and receiving an acceptance or rejection, or by apply-
ing the CPO to the CPO rules to render a decision to either
accept, reject or counter a CPO on behalf of a particular
seller.

The CPO rules contain sensitive information, including
price flexibility and available capacity, which, i1f known to a
seller’s competitors or customers, could dramatically impact
the seller’s overall revenue structure. Thus, according to a
feature of the present invention, the CPO rules are preferably
securely stored by each airline server 300, 1f necessary, to
prevent one seller, such as airline 120, from accessing,
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obtaining or altering the CPO rules of another seller, such as
airline 130. In one embodiment, the secured airline servers
300 utilize computer security techniques, such as database
access control mechanisms. In this manner, the integrity and
confidentiality of the CPO rules are maintained in the
potentially hostile computing environment.

In addition, according to a further feature of the invention,
the CPO management system 100 prevents customers 110
from submitting multiple CPOs containing a progressively

increasing price 1n order to identily the seller’s defined
minimum price for a given flight or berth. For example, 1t
the CPO will be binding upon the customer 110 1f accepted
by any airline 120 or cruise operator, the customer 100 will
be discouraged from “pinging” the CPO management sys-
tem 100 to 1dentity the seller’s underlying price flexibility.
In addition, the CPO management system 100 can limit the
number of CPOs that any customer 110 can submit within a
predefined time period.

In alternate embodiments, the customer or travel agent
110 can be charged a fee or a penalty 1f a ticket 1s not booked
when at least one airline has accepted the CPO or the CPO
management system 100 can evaluate a rating of said
customer 110 containing information regarding the likeli-
hood that said customer 110 will book a ticket corresponding
to said CPO. For a more detailed description of a suitable

rating system, see U.S. patent application Ser. No. 08/811,
349, filed Mar. 4, 1997, entitled AIRLINE PRICE INQUIRY

METHOD AND SYSTEM, assigned to the assignee of the
present invention and incorporated by reference herein. In
one embodiment, the evaluated rating comprises a ratio of
bookings to purchase offers by the customer 110. In this
manner, the airline or cruise operator can be confident that
if the seller accepts the customer’s offer, the customer will
book the ticket without using the information to ascertain the
seller’s underlying level of price flexibility. The particular
location of a given secured airline server 300 may also
impact the level of security measures that the associated
airline(s) or cruise operator(s) may desire for the sensitive
CPO rules. For example, if a given secured airline server 300
1s dedicated to a single airline and 1s physically located at a
processing facility secured by the associated airline, then the
respective airline may implement 1ts own minimal security
measures to control the processing of each CPO against its
own CPO rules, if desired, and thereby maintain the integrity
and confidentiality of the price-sensitive information incor-
porated into the CPO rules. If, however, a given secured
airline server 300 stores the CPO rules for a plurality of
airlines or cruise operators and 1s remotely located from
such airlines or cruise operators, then the importance of
implementing computer security and database access control
mechanisms may be increased, as would be apparent to a
person of ordinary skill.

As discussed further below, each customer 110 contacts
the CPO management system 100, for example, by means of
telephone, facsimile, online access, e-mail, 1n-person con-
tact or through a travel agent, and provides the CPO man-
agement system 100 with the terms of their CPO. It 1s noted
that each customer 110 may employ a general-purpose
computer for communicating with the CPO management
system 100. The general-purpose computer of each cus-
tomer 110 1s preferably comprised of a processing unit, a
modem, memory means and any software required to com-
municate with the CPO management system 100.

Once the terms of the CPO have been received by the
CPO management system 100, the CPO management central
server 200 will execute a CPO management process 1600,
discussed below 1n conjunction with FIGS. 164 through 16c,
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to compare the received CPO agamst the CPO rules of each
airline or cruise operator. As a result of this comparison, the
CPO 1s either accepted, rejected or countered. Thereafter, the
customer 110 1s notified of the response of the airlines or
cruise operators to the CPO. If a seller accepts the CPO, or
if the customer 110 accepts a counteroffer from a seller, a
ticket 1s then booked by the CPO management system 100
with the appropriate restrictions which meet the conditions
defined by the customer 110.

According to a further feature of the present invention, the
minimum requirements of a CPO are designed to discourage
utilization of this system by business travelers or last minute
travelers who are typically willing to pay full-fare. For
example, business travelers will be discouraged if the CPO
rules require a Saturday night stay or significant flexibility
by the customer 110 on the time of both the departure and
return portions of the customer’s 1finerary. In this manner,
business travelers, who are typically unwilling to lose up to
a full day at either end of their trip, will be discouraged from
purchasing such discounted tickets. Thus, the present inven-
tion permits airlines to fill otherwise empty seats 1n a manner
that stimulates latent and unfulfilled leisure travel demand

while leaving underlying fare structures of the airlines 120,
130 1intact.

Likewise, in embodiments where the CPO management
system 1s utilized for the sale of any item, the minimum
requirements of a CPO are preferably designed to discour-
age utilization of this system by customers who are typically
willing to pay the full retail price. For example, when selling
fashion 1tems, CPO customers can be required to purchase
fashions from the previous season. Similarly, the CPO rules
can be designed to require the purchase of multiple quanti-
fies of a given 1tem, and thereby discourage use by consum-
ers looking for one 1tem, who are more likely to pay the full
retail price.

In a preferred embodiment, the CPO management system
100 may optionally access a central reservation system
(CRS) 400, discussed below in conjunction with FIG. 4, to
perform 1tinerary queries that will identify particular flights
or berths which satisfy a given 1ifinerary, and to make
reservations. The central reservation system (CRS) 400 may
be embodied, for example, as an existing conventional
reservation system, such as Apollo, Sabre, System One or
Worldspan.

In addition, the CPO management system 100 could
alternatively access the proprietary reservation systems
(ARSs) 150 of each airline or cruise operator to perform
such itinerary queries and to make reservations with the
respective airline or cruise operator. The airline reservation
systems (ARSs) 150 maintained by each airline 120, are
cach essentially a subset of the central CRS 400. Thus, in
view of the overlapping functions and capabilities of the
CRS 400 and the proprietary reservation systems 150 of
cach airline or cruise operator, the CPO management system
100 could access any of such systems to obtain required
information, and the terms “CRS” and “ARS” are used
interchangeably herein.

As shown 1n FIG. 1, each airline 120, 130 or cruise
operator (not shown), also has a revenue management sys-

tem (RMS) 500, discussed further below in conjunction with
FIGS. 5a through 5¢. The RMS 500 may be embodied as a
conventional RMS, as modified herein to generate CPO
rules and to otherwise allocate and price airline or cruise
tickets for sale to CPO customers.

Generally, the revenue management systems (RMSs) 500
are utilized to optimize revenue per flight or berth, in a
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known manner. An RMS performs seat or cabin inventory
control by periodically adjusting nested booking limits
(“buckets”) for the various fare classes, in order to optimize
the passenger mix and thereby maximize the generated
revenue.

The CPO management system 100, customer 110, airlines
120, 130, cruise operators (not shown) and central reserva-
tion system 400 (collectively, the “nodes™) preferably trans-
mit digitally encoded data and other information between
one another. The communication links between the nodes
preferably comprise a cable, fiber or wireless link on which
clectronic signals can propagate. For example, each node
may be connected via an Internet connection using a public
switched telephone network (PSTN), such as those provided
by a local or regional telephone operating company.
Alternatively, each node may be connected by dedicated
data lines, cellular, Personal Communication Systems
(“PCS”), microwave, or satellite networks.

FIG. 2 1s a block diagram showing the architecture of an
illustrative CPO management central server 200. The CPO
management central server 200 preferably includes certain
standard hardware components, such as a central processing
unit (CPU) 205, a random access memory (RAM) 210, a
read only memory (ROM) 220, a clock 228§, a data storage
device 230, and communications ports 240, 250, 260. The
CPU 205 1s preferably linked to each of the other listed
clements, either by means of a shared data bus, or dedicated
connections, as shown 1n FIG. 2.

The CPU 205 may be embodied as a single commercially
available processor, such as Intel’s Pentium 100 MHz P54C
microprocessor, Motorola’s 120 MHz PowerPC 604 micro-
processor or Sun Microsystem’s 166 MHz UltraSPARC-I
microprocessor. Alternatively, the CPU 205 may be embod-
ied as a number of such processors operating 1n parallel.

The ROM 220 and/or data storage device 230 are oper-
able to store one or more 1nstructions, discussed further
below 1n conjunction with FIG. 16, which the CPU 2035 1s
operable to retrieve, interpret and execute. For example, the
ROM 220 and/or data storage device 230 preferably store
processes to accomplish the transfer of required payments,
charges and debits, between the airlines 120, 130 and
customers 110. In particular, as discussed below 1n conjunc-
tion with FIG. 16c¢, the CPO management process 1600
preferably transmits the credit card information associated
with a given customer 110 to the credit card issuer for
payment, 1f a ticket 1s actually 1ssued to the customer 110.
The processing of such accounting transactions are prefer-
ably secured 1n a conventional manner, for example, using
well-known cryptographic techniques.

The CPU 205 preferably includes a control unit, an
arithmetic logic unit (ALU), and a CPU local memory
storage device, such as, for example, a stackable cache or a
plurality of registers, in a known manner. The control unit 1s
operable to retrieve 1nstructions from the data storage device
230 or ROM 220. The ALU 1s operable to perform a
plurality of operations needed to carry out instructions. The
CPU local memory storage device 1s operable to provide
high-speed storage used for storing temporary results and
control information.

As discussed further below in conjunction with FIGS. 6
through 9, respectively, the data storage device 230 includes
a customer database 600, an airline database 700, a flight
schedule database 800, and a CPO database 900. The
customer database 600 preferably stores information on each
customer of the CPO management system 100, imncluding
biographical information and billing information, such as a
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credit card number. The airline database 700 preferably
stores 1mnformation on each airline which 1s registered with
the CPO management system 100 to sell airline tickets to
CPO customers, including address and contact information.
The flight schedule database 800 preferably stores speciiic
flight information for each O & D Pair. Finally, the CPO
database 900 preferably contains a record of each CPO
being processed by the CPO management system 100,
including the terms of the CPO and the associated status.

In addition, the data storage device 230 includes a CPO
management process 1600, discussed further below 1n con-
junction with FIG. 16. Generally, the CPO management
process 1600 receives each CPO from a customer 110,
compares the CPO against the CPO rules of each airline 120,
130, and determines whether to accept, reject or counter the

CPO on behalf of an airline.

The communications port 240 connects the CPO man-
agement central server 200 to the central reservation system
(CRS) 400 and the proprietary reservation systems (ARSs)
150 maintained by each airline 120, 130. The communica-
tions port 250 connects the CPO management central server
200 to individual customers and travel agents, such as the
customer 110, for example, by means of an Internet con-
nection using the public switched telephone network
(PSTN). The communications port 260 connects the CPO
management central server 200 to any remote secured airline
servers 300. The communications ports 240, 250, 260 each
preferably include multiple communication channels for
simultaneously establishing a plurality of connections. It 1s
noted that although the CPO management central server 200
1s 1llustrated as having three separate communication ports
240, 250, 260, the CPO management central server 200
could alternatively be implemented with a single connection
to an Ethernet network, which 1n turn provides the central
server 200 with a connection to the various nodes.

FIG. 3 1s a block diagram showing the architecture of an
illustrative secured airline server 300. As previously
indicated, the CPO management system 100 may utilize one
or more secured airline servers 300, each supporting one or
more airlines 120, 130. Each secured airline server 300
preferably includes certain standard hardware components,
such as a central processing unit (CPU) 305, a random
access memory (RAM) 310, a read only memory (ROM)
320, a clock 325, a data storage device 330, and communi-
cations ports 340, 345. Each of these components may be
identical to those described above 1n conjunction with FIG.

2.

As previously indicated, 1n one embodiment, the CPO
rules may be stored 1n a secure database to maintain the
integrity and confidentiality of the highly sensitive informa-
tion included i each CPO rule. Thus, the secured airline
server 300 preferably uses a secure database, such as the

products commercially available from Oracle, Informix or
IBM.

As discussed further below 1n conjunction with FIGS. 10
through 12, respectively, the data storage device 330
includes a secured airline rules database 1000, a counteroffer
rules database 1100, and a secured airline audit database
1200. The secured airline rules database 1000 preferably
maintains the CPO rules for the one or more airlines
associated with the secured airline server 300. The counter-
offer rules database 1100 1s preferably stored by each
secured airline server 300 to maintain a set of tolerances
which may be utilized by the CPO management system 100
to generate a counterotfer to a CPO on behalf of an airline,
if the CPO 1s within predefined tolerances of one or more
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restrictions associated with a given CPO rule. As previously
indicated, the secured airline rules database 1000 and the
counteroffer rules database 1100 may be stored 1 an
encrypted format to maintain the integrity and confidenti-
ality of the highly sensitive information included in the CPO
rules. The secured airline audit database 1200 preferably
maintains an audit trail for each CPO that 1s processed by the
CPO management system 100.

In addition, the data storage device 330 includes an
evaluation process 1700 and an audit process 1800, dis-
cussed further below 1n conjunction with FIGS. 17 and 18,
respectively. Generally, the evaluation process 1700 1s a
subroutine executed by the CPO management process 1600,
which recerves a CPO and compares the CPO against the
rules of one airline, such as the airline 120, to generate a
response on behalf of the airline to the given CPO. The audit
process 1800 1s a subroutine executed by the CPO manage-
ment process 1600 to maintain an audit trail for each CPO
that 1s processed by the CPO management system 100.

The communications port 340 connects the secured airline
server 300 to the CPO management central server 200. The
communications port 345 connects the secured airline server
300 to the associated airlines(s) 120. The communications
ports 340, 345 preferably include multiple communication
channels for stmultaneously establishing a plurality of con-
nections.

CENTRAL RESERVAITON SYSTEM

FIG. 4 1s a block diagram showing the architecture of an
illustrative central reservation system (CRS) server 400. The
CRS 400 preferably includes certain standard hardware
components, such as a central processing unit (CPU) 405, a
random access memory (RAM) 410, a read only memory
(ROM) 420, a clock 425, a data storage device 430, and a
communications port 440. Each of these components may be
1dentical to those described above 1n conjunction with FIG.

2

The ROM 420 and/or data storage device 430 are oper-
able to store one or more instructions, for processing (1)
flight information received from the airlines; (2) itinerary
inquiries regarding flight availability; and (3) ticket
bookings, 1n a known manner, which the CPU 405 1s
operable to retrieve, mterpret and execute.

As discussed further below 1n conjunction with FIGS. 8,
13 and 14, respectively, the data storage device 430 includes
a flight schedule database 800, a pricing and restrictions
database 1300, and a seat allocation database 1400. As
previously indicated, the flight schedule database 800 con-
tains essentially the same flight information as the database
of the same name which 1s stored by the CPO management
central server 200, namely, specific tlight information for
cach O & D Pair. The pricing and restrictions database 1300
maintains pricing information and related restrictions for
cach fare class on a given flight offered by the airlines 120,
130. The seat allocation database 1400 maintains available
inventory information for each fare class on a given flight

offered by the airlines 120, 130.

The communications port 440 connects the CRS 400 to
the CPO management central server 200 and to each airline,
such as the airlines 120, 130. The CRS 400 preferably
includes an electronic mail processor 450 for processing and
storing e-mail messages transmitted between the CRS 400
and the various customers 110, airlines 120, 130 and the
CPO management system 100.

REVENUE MANAGEMENT SYSTEM

FIG. 5a 1s a block diagram showing the architecture of an
illustrative revenue management system (RMS) 500, as
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maintained by each airline, such as the airline 120. As
previously indicated, the RMS 500 may be embodied as a
conventional RMS, such as an RMS commercially available
from Sabre Decision Technologies, as modified herein to
ogenerate CPO rules and to otherwise allocate and price
airline tickets for sale to CPO customers. In this manner, the
RMS 500 makes a portion of the mnventory of an airline 120
available for sale to CPO customers 110. It 1s noted that the
RMS for many airlines performs only the function of
inventory allocation and does not incorporate a pricing
function. In such cases, a separate system, such as a manual
process, 1s utilized to price inventory that has been allocated
by the RMS. In the 1llustrative embodiment disclosed herein,
the RMS 500 performs both the mventory allocation and
pricing functions.

The RMS 500 preferably includes certain standard hard-
ware components, such as a central processing unit (CPU)
505, a random access memory (RAM) 510, a read only
memory (ROM) 520, a clock 525, a data storage device 530,
and a communications port 540. Each of these components

may be 1dentical to those described above 1 conjunction
with FIG. 2.

The ROM 520 and/or data storage device 530 are oper-
able to store one or more 1nstructions, for analyzing current
scating inventory and revenue, as well as historical patterns,
to allocate and price available seat inventory in an effort to
maximize revenue for the airline, which the CPU 4085 1s
operable to retrieve, mterpret and execute.

As discussed further below 1n conjunction with FIGS. 13
through 15, respectively, the data storage device 3530
includes a pricing and restrictions database 1300, and a seat
allocation database 1400, which each contain essentially the
same 1nformation as the databases of the same name stored
by the CRS 400, as well as a forecast and demand analysis
database 1500. As previously indicated, the pricing and
restrictions database 1300 maintains pricing information and
related restrictions for each fare class on a given flight
offered by the associated airline 120, and the seat allocation
database 1400 maintains available inventory information for
cach fare class on a given flight offered by the associated
airline 120. The forecast and demand analysis database 1500
contains information on each selling price for each fare class
for a given flight, and the forecasted demand at each selling
price as established by the RMS 500. In addition, the data
storage device 5330 preferably includes a CPO rules genera-
tion process 1900, discussed below in conjunction with FIG.
19, to generate CPO rules by evaluating current inventory,
pricing and revenue information, as well as historical
patterns, to forecast future travel.

The communications port 540 connects each RMS 500 to
the CRS 400 and the CPO management system 100.

FIG. 5b 1illustrates the manner in which the RMS 500

utilizes a number of databases and other tools 1 implement-
ing a conventional pricing and allocation process and the
CPO rules generation process 1900. The particular format
and content of the 1llustrative databases shown 1n FIG. 5b
are discussed 1n detail below in conjunction with FIGS. 13
through 15. It 1s noted that the conventional pricing and
allocation process and the CPO rules generation process
1900 may be executed by the RMS 500 initially when a
flight 1s first added to the flight schedule, and then periodi-
cally to reallocate and price available mnventory in response
to demand and external events.

Thus, when a flight 1s first added to the flight schedule of
an airline 120, a record of the flight 1s preferably created by
the airline reservation system 150 in the flight schedule
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database 800 with the appropriate itinerary information. In
addition, the RMS 500 will perform a conventional pricing
and allocation process 1n conjunction with the CPO rules
generation process 1900, shown 1n FIG. 19, to mtially
populate the respective fields of the pricing and restrictions
database 1300, seat allocation database 1400, and forecast
and demand analysis database 1500 for the flight, as shown

in FIG. 3b.

Generally, during the 1nitial pricing and allocation process
for a given flight, the RMS 500 attempts to maximize
revenue by establishing a plurality of fare classes and
allocating the number of seats and price assigned to each
fare class. The 1nitial seat allocation and pricing information
1s stored 1n the seat allocation database 1400 and the pricing
and restrictions database 1300, respectively. The initial price
for each fare class and the forecasted demand 1s preferably
stored 1n the forecast and demand analysis database 1500. In
one embodiment, a separate fare class can be established by
the RMS 500 for selling tickets to CPO customers. Since
fickets to CPO customers are generally sold at a discount,
the RMS 500 preferably only mitially allocates seats to the
CPO fare class which are forecasted to be empty or unlikely
to be sold when the flight actually departs. As 1s well known,
an airline can utilize a conventional RMS 500 to predict,
based on available historical data, whether or not there will
be empty scats on a given flight.

As shown i FIG. 5b, the airline reservation system
(ARS) 150 will access the established pricing and restric-
fions database 1300 and seat allocation database 1400 to
perform itinerary queries. In addition, as tickets are sold by
the airline 120, the ARS 150 will preferably decrement the
available inventory 1n the seat allocation database 1400. In
this manner, the seat allocation database 1400 maintains an
up-to-date representation of the available inventory on each
flight.

The RMS 500 will continue to monitor the actual demand
560 within each fare class relative to forecasted demand 570,
as 1llustrated by FIG. 53¢, dynamically reevaluating the
inventory allocation and pricing of each fare class for a
orven flight 1n order to minimize the unanticipated excess
inventory delta 580. The RMS 500 monitors current actual
demand information by retrieving detailed inventory data
from the seat allocation database 1400 or summary infor-
mation from the forecast and demand analysis database
1500. In addition, the RMS 500 will utilize the historical
demand information stored in the forecast and demand
analysis database 1500 for prior periods, which essentially
provides a demand curve for each selling price of a given
fare class on each flight. For example, when allocating and
pricing inventory for a given flight, the RMS 500 may
analyze demand trends for similar flights from previous
relevant time periods, in a known manner. It 1s also noted
that conventional RMSs typically respond to competitive
forces and other external events, such as price wars or
increased demand due to a large event, such as the
Olympics, as shown 1n FIG. 5b.

According to a feature of the present invention, an airline
120 can correct for forecasting errors, 1f necessary, or other
competifive forces which have produced unanticipated
excess capacity 5380, by releasing tickets for sale to CPO
customers. Due to the confidential nature of the CPO rules,
and the discouraged use of CPO tickets by full-fare business
travelers, the airlines 120, 130 can sell such excess capacity
at a discount, without undermining 1ts existing published
fare structure. Thus, 1n a preferred embodiment, the RMS
500 will periodically execute the CPO rule generation
process 1900, discussed below 1n conjunction with FIG. 19,
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to generate CPO rules that encourage the sale of tickets to
CPO customers.

DATABASES

FIG. 6 1llustrates an exemplary customer database 600
that preferably stores information on each customer of the
CPO management system 100, including biographical infor-
mation and billing information, such as a credit card number.
The customer database 600 maintains a plurality of records,
such as records 605-615, each associated with a different
customer. For each customer name listed 1n field 640, the
customer database 600 includes the customer’s address in
field 645 and credit card number 1n field 655. In addition, the
customer account database 600 preferably includes an 1den-
tification (ID) number in field 660. The ID number stored in
field 660 may be utilized, for example, to index a historical
database (not shown) of previous ticket purchases and CPOs
assoclated with the customer.

FIG. 7 1llustrates an exemplary airline database 700 which
preferably stores mnformation on each airline which is reg-
istered with the CPO management system 100 to sell airline
tickets to CPO customers, including address and contact
information. The airline database 700 maintains a plurality
of records, such as records 705-715, each associated with a
different airline. For each airline name listed 1n field 740, the
airline database 700 includes address and contact informa-
tion 1n fields 745 and 750, respectively. The contact mfor-
mation may comprise, for example, the name of an 1ndi-
vidual employee of the airline 120 and a corresponding
telephone number, web page URL, bulletin board address,

pager number, telephone number, electronic mail address,
voice mail address or facsimile number.

In addition, 1n an embodiment where the CPO rules of a
orven airline are stored 1n an encrypted format, the crypto-
oraphic key of the associated airline 1s preferably stored in
field 755 of the airline database 700. Finally, the airline
database 700 preferably stores an indication 1n field 760 of
the percentage of CPOs which have been offered to each
airline which have actually been accepted by the respective
airline. In this manner, the CPO management system 100
can offer a particular CPO to airlines 1n a sequence that 1s
ranked 1 accordance with the CPO acceptance rate, as
discussed further below 1n conjunction with FIG. 16b. In
alternate embodiments, the airline database 700 can 1ncor-
porate lields to facilitate the processing of CPOs 1n accor-
dance with sequences based on (1) the amount of inventory
made available by each airline for sale to CPO customers,
(11) priorities negotiated by each airline, such as an airline
priority over certain routes, or (ii1) the highest commission
rates paid by the airlines to the CPO management system

100.

FIG. 8 illustrates an exemplary flight schedule database
800 that preferably stores specific flight information for each
O & D Pair, as well as connection information. The flight
schedule database 800 maintains a plurality of records, such

as records 805-815, cach associated with a different flight.
For each O & D Pair listed 1n fields 840 and 845, the flight

schedule database 800 includes the date of each flight 1n field
850, as well as the times of departure and arrival of the
respective flight 1n fields 855 and 860. The airline and flight

number associated with each flight are preferably indicated
in fields 865 and 870, respectively, and any required con-
nections are indicated in field 875.

FIGS. 9a and 9b 1llustrate an exemplary CPO database
900 which preferably contains a record of each CPO being
processed by the CPO management system 100, including
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the terms of the CPO and the associated status. The CPO
database 900 maintains a plurality of records, such as
records 905 and 910, each associated with a different CPO

being processed by the system 100. For each CPO 1dentified
by CPO number 1n field 920, the CPO database 900 includes

the date the CPO was received 1n field 925, and an identi-
fication (ID) number for the travel agent, if any, associated

with the CPO 1n field 930. It 1s noted that the travel agent ID
number stored 1n field 930 may be utilized, for example, to
index a historical database (not shown) of previous ticket
purchases and CPOs associated with the travel agent.

In addition, the CPO database 900 1dentifies the customer
by name 1n field 935, and by identification number 1n field
940 and 1dentifies any companion passengers 1n field 9435.
The ID number stored 1n field 945 1s preferably utilized to
cross-reference the corresponding information stored for the
customer 1n the customer database 600.

The parameters of the customer’s itinerary and other
pertinent restrictions are stored 1n fields 950 through 995 of
the CPO database 900. Specifically, the origin and destina-
tion cities are identified 1n fields 950 and 955, respectively,
and any connection restrictions specified by the customer
110 are recorded 1n field 960. The dates of the customer’s
departure and return are stored m fields 965 and 970,
respectively. In an alternate embodiment (not shown), the
CPO database 900 could also permit the customer 110 to
specify particular time-of-day (range) restrictions for the
departure and return flights.

The CPO database 900 preferably stores an indication of
the total number of passengers traveling together m field
975, and sets forth the price the customer 1s willing to pay
per ticket 1n field 980. Any other miscellaneous restrictions
speciflied by the customer will be recorded 1n field 985, such
as preferred airline(s), flights, or seat assignments. Field 990
records the current status of the respective CPO, such as
pending, accepted, rejected or expired. Finally, if the CPO
ultimately results 1n a ticket being booked for the customer,
the passenger name record number (PNR) associated with
the ticket 1s stored 1n field 995. Generally, a PNR 1s a record
stored by the CRS 400 containing information for each
ticketed passenger, including: record number, passenger
name(s), address for ticketing, billing information, such as
credit card number, carrier(s) and flight number(s) for all
segments, seat assignments, 1nventory class, aircraft type,
airline-1ssued authorization code for discounted fare, selling
price, and additional comments.

As discussed further below, rather than reject a CPO, one
or more airlines may 1ssue a binding counteroffer to the
CPO, which the customer 110 may accept or reject. If a
counteroffer 1s 1ssued to a customer 110, then a record of the
counteroifer with any associated restrictions, 1s preferably
created 1n the CPO database 900. For example, if an airline
120 1ssues a counteroffer to the CPO number 23456 stored
in record 908 of the CPO database 900, then the status of the
initial CPO 1s changed to “counter”, and a further record (not
shown) corresponding to the counteroffer may be stored in
the CPO database 900 under a modified CPO number

indicating the counteroifer, such as CPO number 23456-
CO1.

FIG. 10a 1llustrates an exemplary secured airline rules
database 1000 which preferably maintains the CPO rules for
one or more airlines associated with a particular secured
airline server 300. As previously indicated, the secured
airline rules database 1000 may be stored 1n an encrypted
format to maintain the integrity and confidentiality of the
highly sensitive information mcluded in the CPO rules. The
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secured airline rules database 1000 maintains a plurality of
records, such as records 1002 and 1004, cach associated
with a different CPO rule. For each CPO rule identified by
rule number 1n field 1010, the secured airline rules database
1000 1includes the associated restrictions defined by the
respective airline 1n fields 1012 through 1044.

According to a feature of the invention, the CPO rules that
are processed by the CPO management system 100 may be
of varying complexity. The particular restrictions set forth in
the 1llustrative secured airline rules database 1000 are rep-
resentative of the principles of the invention only. An airline

can incorporate a subset of such restrictions and/or incor-
porate additional restrictions, as would be apparent to a
person of ordinary skill. For example, the CPO rules of an
airline 120 may also incorporate restrictions on the mini-
mum number of nights associated with the itinerary, or
require the customer 110 to have a Saturday night stay.

For illustrative purposes, the secured airline rules data-
base 1000 shown in FIG. 10a, allows an airline to create
CPO rules by specitying some or all of the following
restrictions 1n fields 1012 through 1044: origin and destina-
fion cities, connection restrictions, flight numbers 1ncluded
or excluded, dates and times of departure, departure days of
the week, dates and times of return, return days of the week,
number of passengers traveling, length of haul, average
yield per seat, minimum price per ticket, mnventory restric-
tions or secat availability, and advance purchase require-
ments.

For example, record 1002, shown 1n FIG. 104, 1s associ-
ated with a CPO rule for a given airline which specifies that
the airline will accept any CPO for travel from Newark, N.J.
(EWR) to Orlando, Fla. (MCO) during the month of
October, 1997, provided that (i) the customer travels on any
flight departing on a Tuesday through Thursday, (ii) the
tickets are booked within 21 days of departure, (ii1) the price
is at least $165 per ticket, (1v) K inventory 1s available on all
flight segments of the customer’s itinerary and (v) at least
two (2) passengers are travelling together.

Similarly, record 1004, shown in FIG. 104, 1s associated
with a CPO rule for a given airline which specifies that the
airline will accept any CPO having a price of at least $150,
for two or more people traveling together between New
York, N.Y. (JFK) and Chicago, I1l. (ORD) during April or
May, 1997 where Q or K inventory 1s available on any flight
between 11 a.m. and 2 p.m., where the flight departs on a
Tuesday and returns on a Monday through Thursday, and 1s
booked between 7 and 21 days prior to travel and can be

routed through the airline’s Cleveland, Ohio or Pittsburgh,
Pa. hubs.

In an alternate or supplemental embodiment, the secured
airline rules database 1000 can be 1mplemented using a pair
of inventory and pricing databases 1050, 1075, 1llustrated in
FIGS. 10b and 10c, respectively. In this embodiment, the
CPO rules stored 1n the inventory database 1050 contain
actual mventory on each flight that the airline has released
for sale to CPO customers. The mventory database 1050
maintains a plurality of records, such as records 1052—1056,
cach associated with a different CPO rule and flight. For
cach CPO rule i1dentified by rule number 1n field 1060, the
inventory database 1050 includes an indication of the
airline, flight number and dates in fields 1062 through 1066,
respectively. In addition, the number of seats that may be
sold by the CPO management system 100 on each flight is
indicated 1n field 1068. In a preferred embodiment, as
inventory 1s sold by the CPO management system 100, the
available mnventory recorded in the inventory database 1050
will be decremented.
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The pricing database 1075, shown 1n FIG. 10c¢, maintains
a plurality of records, such as records 1080-1084, cach

associated with a different O & D Pair. For each O & D Pair
identified in fields 1090 and 1092, respectively, the pricing
database 1075 includes an indication of the airline, dates and
minimum price 1n fields 1088, 1093 and 1096, respectively.

Thus, 1n such an alternate or supplemental embodiment,
prior to accessing the inventory database 1050, the CPO
management system 100 will preferably query the CRS 400

to 1denfify possible flights which satisfy the customer’s
itinerary restrictions. Thereafter, the CPO management sys-
tem 100 will access the inventory database 1050 to deter-
mine 1f the airline has released any inventory on such
identified flights to the CPO management system 100 for
sale to CPO customers. In one embodiment, the list of
identified flights from the CRS 400 can be sequenced to
optimize customer preferences, and the inventory database
1050 can be secarched 1n the order of the sequenced list of
flights, until available inventory 1s 1dentified. Finally, 1f any
available inventory satisfying the customer’s itinerary 1s
identified, then the CPO management system 100 will
access the pricing database 1075 shown in FIG. 10c, to
determine if the price specified by the customer exceeds the

minimum price defined by the airline, as set forth in field
1096 of the pricing database 10735.

FIG. 11 illustrates an exemplary counteroffer rules data-
base 1100 which preferably stores a set of tolerances which
may be utilized by the CPO management system 100 to
generate a counteroffer to a CPO 1if the CPO 1s within
predefined tolerances of one or more restrictions associated
with a given CPO rule. The counteroffer rules database 1100
maintains a plurality of records, such as records 1105 and
1110, each associated with a different CPO rule. For each
CPO rule identified by rule number 1n field 1120, the
counteroffer rules database 1100 includes acceptable toler-

ances on the dates and times of departure and return 1n fields
1125 through 1140. In addition, the counteroft

er rules data-
base 1100 includes tolerances on the number of passengers
traveling, length of haul and yield i fields 1145 through
1155, respectively. Finally, the counteroffer rules database
1100 records any permissible tolerances on the minimum
price and advance purchase requirements 1n fields 1160 and
11635, respectively.

As shown 1n FIG. 11, the counteroffer rules database 1100
includes counteroffer rule number 45687 1n record 1105,
corresponding to CPO rule number 45687 from FIG. 10a. As
illustrated 1n FIG. 11, the CPO management system 100 1s
authorized to generate a counteroffer on behalf of an airline
120 associated with CPO rule number 45687, if a given CPO
fails to meet one or more of the restrictions of CPO rule
number 45687, but the restrictions which are not met are
within the predefined tolerances set forth 1n the counterofier
rules database 1100. For example, if a griven CPO 1ncludes
a customer-defined price of $140.00, but all other airline-
defined restrictions of CPO rule number 45687 are met, a
counteroffer should be generated containing a price of
$150.00 since the price variation is within ten percent (10%)
of the minimum price associated with CPO rule number
45687, as authorized by counteroifer rule number 45687.

FIG. 12 illustrates an exemplary secured airline audit
database 1200 which preferably maintains an audit trail for
cach CPO which 1s processed by the CPO management
system 100. The secured airline audit database 1200 main-
tains a plurality of records, such as records 1205-1215, each
assoclated with a different CPO that has been processed by
the CPO management system 100. For each CPO 1dentified
by CPO number 1 field 1220, the secured airline audit
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database 1200 mncludes the response of the respective airline
to the CPO 1n field 1225, and the date and time of the CPO

in fields 1230 and 12385, respectively. In addition, 1f a ticket
1s booked for the customer 110 on any airline, then the
secured airline audit database 1200 preferably stores the
passenger name record (PNR) number associated with the
ticket 1n field 1240 and an indication of whether or not the
ticket was booked on the respective airline 1 field 1245. In
a preferred embodiment, the entry in field 1245 indicates
whether the ticket was booked (a) on the respective airline
associated with the database, (b) with another airline or (c)
if no ticket was 1ssued at all. In this manner, the CPO
management system 100 can establish that a ticket was
actually booked for each CPO which was accepted by at
least one airline.

FIG. 13 1llustrates an exemplary pricing and restrictions
database 1300 which maintains pricing information and
related restrictions for each flight offered by the airlines 120,
130, as established and updated by the RMS 500. The
pricing and restrictions database 1300 includes a plurality of
records, such as records 1305-1315, each associated with a
different flight. For each flight 1identified by flight number in
field 1325, the pricing and restrictions database 1300
includes the date of the flight 1n field 1330 and the respective
price and restrictions associated with each inventory class in

fields 1335 through 1350.

FIG. 14 1llustrates an exemplary seat allocation database
1400 which maintains available inventory information for
cach fare class on a given flight offered by the airlines 120,
130, as allocated and updated by the RMS 500. In addition,
as mventory 1s sold by an airline, the airline’s ARS 150 will
preferably decrement the available inventory recorded in the
scat allocation database 1400. The scat allocation database
1400 includes a plurality of records, such as records
1405-1420, each associated with a ditferent tlight. For each
flicht 1dentified by fligcht number in field 1425, the seat
allocation database 1400 includes the departure date of the
flight 1in field 1430 and the respective inventory available 1n
cach 1nventory class 1n ficlds 1435 through 1440. In
addition, the seat allocation database 1400 preferably
includes an mdication of the total number of seats booked on
the flight in field 1445 and total capacity available on the

flight 1n field 1450.

FIG. 15 illustrates an exemplary forecast and demand
analysis database 1500, which records each selling price for
cach fare class for a given tlight, and the forecasted demand
at each selling price as established by the RMS 500. As
previously indicated, when a flight 1s first added to the tlight
schedule of an airline 120, a record of the initial price for
cach fare class and the forecasted demand 1s preferably
created 1n the forecast and demand analysis database 1500.
In addition, new records are preferably created for each new
selling price that i1s established for each fare class by the
RMS 500, as part of the dynamic inventory reallocation
Process.

The forecast and demand analysis database 1500 includes
a plurality of records, such as records 1505-1525, each
associated with a different selling price for a given fare class
on a given flight. For each flicht number 1dentified 1n field
1530, the forecast and demand analysis database 1500
includes the departure date, and origin and destination cities
in fields 1535 through 1545, respectively, and the corre-
sponding offered prices and fare classes 1n fields 1550 and
1555, respectively. Finally, the forecast and demand analysis
database 1500 preferably records the actual quantity of
tickets sold by the airline at each offered price for each fare
class 1n field 1560 and the corresponding forecasted quantity
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in field 1565. The actual quantity of tickets sold may be
recorded 1n field 1560 1n real-time as tickets are actually sold
or by means of batch processing on a periodic basis.

PROCESSES

As discussed above, the CPO management central server
200 preferably executes a CPO management process 1600,
shown 1n FIGS. 164 through 16c¢, to receive each CPO from
a customer 110 and to compare the CPO against the rules of
cach airline 1n order to determine whether to accept, reject
or counter the CPO on behalf of an airline. As 1llustrated in
FIG. 16a, the CPO management process 1600 begins the
processes embodying the principles of the present invention
during step 1604, when a customer or travel agent accesses
the CPO management system 100.

Thereafter, during step 1608, the CPO management cen-
tral server 200 will receive the customer information,
itinerary, price and other restrictions from the customer 110
which are required to populate the customer database 600, if
required for a new customer, and the CPO database 900. A
record of the CPO 1s preferably created 1n the CPO database
900 with the received information during step 1612, and
with the status field set to “pending.”

Appropriate legal language 1s preferably displayed or read
to the customer 110 during step 1616, and the CPO man-
agement system 100 will wait for an acknowledgment from
the customer 110 to form a binding conditional purchase
offer (CPO). The price is extracted from field 980 of the
CPO database 900 and the appropriate customer
information, including credit card number, 1s extracted from
the customer database 600 during step 1620. Thereatter, the
merchant ID associated with the CPO management system
100, together with an appropriate billing descriptor, the total
purchase amount (preferably equal to the price specified by
the customer 110) and the credit card information, are
transmitted to the credit card issuer during step 1624 for
pre-authorization.

A test 1s then preferably performed during step 1628 to
determine 1f an authorization code has been received from
the credit card issuer. If 1t 1s determined during step 1628
that the credit card issuer has not authorized the purchase
amount, then another credit card 1s preferably requested
from the customer 110 during step 1632 and program control
returns to step 1624 to continue processing in the manner
described above.

If, however, 1t 1s determined during step 1628 that the
credit card 1ssuer has authorized the purchase amount, then
the CPO 1s accepted for processing during step 1636 and
program control continues to step 1640 (FIG. 16b). The CPO
management process 1600 preferably executes the evalua-
tion process 1700, discussed below in conjunction with FIG.
17, for each airline during step 1640. The CPO record
created during step 1612 is passed to the evaluation process
1700 for comparison against the CPO rules of one airline,
such as the airline 120, to generate a response for the airline
to the given CPO. As previously indicated, the airline’s
response to a CPO may be to accept, reject or counter the
CPO. As discussed further below, the evaluation process
1700 will return the airline’s response to the CPO, as well
as a flight number if the CPO 1s accepted or countered by the
airline.

In an alternate embodiment, the evaluation process 1700
can be performed for each airline 1n a predefined sequence
until one airline accepts the CPO. For example, the evalu-
ation process 1700 can be performed 1n sequence based
upon (1) the amount of inventory made available by each

10

15

20

25

30

35

40

45

50

55

60

65

20

airline for sale to CPO customers, (1) the CPO acceptance
rate of each airline, as recorded 1n the airline database 700,
(i11) priorities negotiated by each airline, such as an airline
priority over certain routes, or (iv) the highest commission
rates paid by the airlines to the CPO management system
100. In this manner, the sequence can be determined by
factors that incent participation by the airlines, and/or by
factors that optimize revenue to the CPO management
system 100. It 1s noted that 1n the preferred embodiment, the
customer 110 will pay the price defined by the customer 1f
the CPO 1s accepted by an airline, regardless of the mini-
mum price the airline would be willing to accept or whatever
sequencing criteria 1s uftilized by the CPO management
system 100 to process the CPO.

As shown 1 FIG. 16b, a test 1s preferably performed
during step 1644 to determine if the CPO was accepted by
at least one airline. If 1t 1s determined during step 1644 that
the CPO was accepted by at least one airline then a further
test 1s preferably performed during step 1648 to determine 1t
the CPO was accepted by more than one airline. If 1t 1s
determined during step 1648 that the CPO was not accepted
by more than one airline then program control proceeds

directly to step 1672 (FIG. 16¢) to book the ticket.

If, however, 1t 1s determined during step 1648 that the
CPO was accepted by more than one airline, then a tie
breaker algorithm 1s preferably executed during step 1652 to
determine which airline acceptance to utilize. For example,
the tie breaker algorithm can select an airline offering an
itinerary which maximizes the convenience to the customer
110, maximizes the profit to the CPO management system
100 or optimizes the inventory available for sale by the CPO
management system 100. It 1s noted that in the alternate
embodiment, where the evaluation process 1700 1s per-
formed for each airlines 1n a predefined sequence until one
airline accepts the CPO, a tie breaker algorithm will not be
required. In a further alternate embodiment, the customer
110 may select for himself which airline acceptance to

utilize. Thereafter, program control proceeds to step 1672
(FIG. 16¢) to book the ticket.

In order to book the ticket, the information required to
create a passenger name record (PNR) is extracted from the
customer database 600, the CPO database 900 and the
inventory and flight information received from the evalua-
tion process 1700 or CRS 400. As previously indicated, a
PNR generally includes the following parameters: record
number, passenger name(s), address for ticketing, billing
information, such as credit card number, flight number(s) for
all segments, carrier(s), seat assignments, inventory class,
aircraft type, airline-issued authorization code for dis-
counted fare, selling price, and additional comments.

Thereafter, during step 1674, the PNR 1s transmitted to the
airline reservation system 150 of the airline upon which the
ticket will be booked or the CRS 400 to establish a reser-
vation. The CPO management process 1600 will then trans-
mit the merchant ID associated with the CPO management
system 100, together with an appropriate billing descriptor,
the total purchase amount (preferably equal to the price
specified by the customer 110) and the credit card
information, to the credit card issuer during step 1678 for
payment.

The record of the CPO i1n the CPO database 900 is
updated during step 1682 with the assigned PNR number
and the status field 1s changed to “accepted.” Finally, an
audit process 1800, discussed below in conjunction with
FIG. 18, 1s executed by the CPO management process 1600
during step 1686 for cach airline to maintain an audit trail for
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cach CPO which 1s processed by the CPO management
system 100. As previously indicated, the audit process 1800
will create an entry 1n the secured airline audit database 1200
which can be utilized to establish that a ticket was actually
booked by the CPO management system 100 for each CPO
which was accepted by at least one airline.

If, however, it was determined during step 1644 (FIG.
16b) that the CPO was not accepted by at least one airline,
then a further test 1s performed during step 1656 to deter-
mine 1f at least one airline provided a counteroffer to the
CPO. If 1t 1s determined during step 1656 that at least one
airline did provide a counteroffer to the CPO, then the status
of the mitial CPO 1s changed to “counter”, and a record of
the counteroifer 1s preferably created in the CPO database
900 during step 1660, for example using the original CPO
number with a “-CO” extension. Thereafter, the
counteroffer(s) are transmitted to the customer 110 during
step 1664. In an alternate embodiment, 1f the CPO 1s within
predefined tolerances, rather than receiving one or more
counteroffers, the customer 110 can be 1nstructed to resubmit
the CPO at a later time, or the CPO management system 100
can periodically reexecute the CPO until the CPO 1s
accepted or until the CPO expires. It 1s noted that in view of
the dynamic nature of the CPO rules, a CPO that 1s initially

rejected may be subsequently accepted by one or more
airlines.

A test 1s then preferably performed during step 1668 to
determine 1f the customer 110 accepted one of the
counteroffer(s). If it 1s determined during step 1668 that the
customer 110 did accept a counteroifer, then program con-
trol proceeds to step 1672 (FIG. 16¢) to book the ticket, in
the manner described above. If, however, 1t 1s determined
during step 1668 that the customer 110 did not accept a
counteroffer, then program control proceeds to step 1696
(FIG. 16¢), where the CPO management process 1600 will
transmit the customer’s rejection of the counteroffer to the
airline(s) making the counteroffer. Thereafter, during step
1698, the CPO management process 1600 will update the
status of the counteroffer associated with the CPO 1n the
CPO database 900 to “rejected.” Program control proceeds
fo step 1686 1n the manner described above and then
terminates during step 1699.

If, however, it was determined during step 1656 (FIG.
16b) that no airlines provided a counteroffer to the CPO,
then program control proceeds to step 1690 (FIG. 16c¢),
where the CPO management process 1600 will transmit the
rejection of the CPO to the customer 110. Thereafter, the
status of the CPO 1n the CPO database 900 1s updated to
“rejected” during step 1694. Program control proceeds to
step 1686 1n the manner described above and then terminates
during step 1699.

As discussed above, the CPO management process 1600
executes an evaluation process 1700, during step 1640. An
exemplary evaluation process 1700 1s shown 1n FIGS. 174
and 17b. In one embodiment, the evaluation process 1700 1s
preferably customized for each airline, so that each evalu-
ation process 1700 receives the CPO record from the CPO
management process 1600 in a standard format for com-
parison against the rules of the associated airline, such as the
airline 120, and returns a standard response of the airline to
the CPO, such as accept, reject or counter. In addition, if the
response of the airline 1s to accept or counter the CPO, the
evaluation process 1700 preferably also returns the selected
flicht number.

As shown 1n FIG. 17a, the evaluation process 1700
mnitially extracts the O & D Pair from the CPO record during
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step 1705 and thereafter identifies all CPO rules in the
secured airline rules database 1000 which are pertinent to
the extracted O & D Pair during step 1710. The customer
defined restrictions from fields 960 through 995 of the CPO
record are then compared to the corresponding airline
defined restrictions from fields 1016 through 1044 of the
secured airline rules database 1000 during step 1715, for
cach CPO rule identified during the previous step.

Thereafter, a test 1s performed during step 1720 to deter-
mine 1f the CPO satisfies at least one airline rule. For
example, CPO number 23452, stored 1n record 910 of the
CPO database 900 (FIGS. 9a and 9b), defines an O & D Pair
of New York (JFK) to Chicago (ORD). Thus, the evaluation
process 1700 will access the secured airline rules database
1000 and identity all CPO rules for this O & D Pair. In the
illustrative secured airline rules database 1000 shown in
FIG. 10a, CPO rule number 23452 1s 1identified as the only
rule pertinent to this O & D Pair. Thereafter, each of the
customer defined restrictions from fields 960 through 995 of
the CPO number 23452 are compared to the corresponding
airline defined restrictions from fields 1016 through 1044 of
CPO rule number 23452. Since the customer 1s willing to
make one stop (field 960), the airline requirement of routing
through Cleveland or Pittsburgh (field 1016) can be satisfied.
In addition, the customer’s dates of departure and return
requirements (fields 965 and 970) satisfy the airline’s dates,
times and day of week requirements for both the departure
and return legs of the trip (fields 1020 through 1032). In
addition, the number of passengers traveling satisfies the
airline requirement set forth 1n field 1034 and the customer’s
price (ficld 980) exceeds the airline’s defined minimum
price (field 1040). Thus, CPO number 23452 will be
accepted by the airline associated with CPO rule number
45687, provided that Q or K inventory is available (field
1042) and the CPO is being processed between 7 and 21
days prior to flight (field 1044).

In one embodiment, the CPO management system 100
allows the airlines 120, 130 to specity CPO rules 1n a format
that accepts a given CPO, conditioned upon the CPO man-
agement system 100 finding 1inventory available that meets
the requirements of the airline, as set forth 1n the CPO rule,
and the requirements of the customer 110, as set forth 1n the
CPO 1tself. For example, CPO rule number 23452, shown 1n
FIG. 10a, 1s conditioned upon Q or K inventory being
available.

Thus, 1f 1t 1s determined during step 1720 that the CPO
satisfies at least one airline rule, then a further test is
preferably performed during step 1725 to determine 1f any of
the satisfied rules are conditioned on mventory being avail-

able.

If 1t 1s determined during step 1725 that none of the
satisfied rules are conditioned on mventory being available,
then program control proceeds directly to step 1735, dis-
cussed below. If, however, it 1s determined during step 1725
that one or more satisfied rules are conditioned on 1mnventory
being available, then the CRS or ARS 1s accessed during
step 1730 to 1identity flights, if any, with seats available and

meeting the appropriate restrictions of both the satisfied
CPO rule and the CPO.

Thereafter, a test 1s performed during step 1735 to deter-
mine 1f more than one flight satisfying the CPO has been
identified. If it 1s determined during step 1735 that only one

satisfactory flight has been identified, then program control
proceeds directly to step 1745 (FIG. 17b), discussed below.

If, however, 1t 1s determined during step 1735 that more
than one satisfactory flight has been identified, then one
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flight 1s selected during step 1740 (FIG. 17b) which most
closely matches the customer preferences set forth m the
CPO or maximizes the convenience for the customer.
Alternatively, each airline 120 can define its own criteria for
the CPO management system 100 to utilize to select a single
flight. Thereatter, the response will be set to “accept” during
step 1745, and program control will return to the CPO
management process 1600 during step 1770 with the defined
response and selected flight number.

If, however, it was determined during step 1720 (FIG.
17a) that the CPO does not satisfy at least one airline rule,
then program control proceeds to step 1750 (FIG. 17b),
where a further test 1s performed to determine 1f the CPO 1s
within tolerances specified by the airline for generating a
counteroffer. As previously indicated, the counteroffer rules
database 1100 1s preferably stored by each secured airline
server 300 to maintain a set of tolerances which may be
utilized by the CPO management system 100 to generate a
counteroffer to a CPO on behalf of an airline, if the CPO 1s
within predefined tolerances of one or more restrictions
associated with a given CPO rule.

Thus, if 1t 1s determined during step 1750 that the CPO 1s
within tolerances specified by the airline for generating a
counteroifer, then a counteroffer 1s generated during step
1760 with the appropriate modified terms, as retrieved from
the counteroffer rules database 1100. Thereafter, the
response will be set to “counter” during step 1765, and
program control will return to the CPO management process
1600 during step 1770 with the defined response and
selected flight number.

If, however, 1t 1s determined during step 1750 that the
CPO 1s not within tolerances specified by the airline for
generating a counteroifer, then the response will be set to
“rejected” during step 1755, and program control will return
to the CPO management process 1600 during step 1770 with
the defined response and the selected flight number equal to
null.

As previously indicated, the CPO management process
1600 preferably executes an audit process 1800 during step
1686 for each airline to maintain an audit trail for each CPO
that 1s processed by the CPO management system 100. An
exemplary audit process 1800 1s shown 1n FIG. 18. The audit
process 1800 will preferably create an entry 1n the secured
airline audit database 1200 which can be utilized by the CPO
management system 100 to establish that a ticket was
actually booked by the CPO management system 100 for
cach CPO which was accepted by at least one airline. In this
manner, the airlines 120 can be assured that the risk of a
customer 110, another airline 130 or a third party utilizing
the CPO management system 100 to obtain the underlying
price flexibility of the airline 120 1s minimized.

As shown 1n FIG. 18, the audit process 1800 will mitially

decrement the inventory in the secured airline rules
database, 1f necessary, during step 1810. For example,
inventory should be decremented only if the ticket was
ultimately booked by the associated airline, and the CPO
rule which was utilized to accept the CPO actually included
inventory released by the airline for sale to CPO customers,
as opposed to a CPO rule which was conditioned upon
inventory being available.

Thereafter, the audit process 1800 preferably creates a
record of the CPO 1n the secured airline audit database 1200,

during step 1815, mcluding the CPO number, the PNR
assoclated with the ticket issued by the CPO management
system 100, 1f any, to the customer 110, and an indication of
whether the ticket, if any, was booked on the corresponding,
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airline. Program control will then return to the CPO man-
agement process 1600 during step 1820.

An 1llustrative CPO rules generation process 1900, shown
in FIG. 19, 1s preferably executed by the RMS 500 1nitially
when a tlight 1s first added to the flight schedule, and then
periodically to reallocate and price available inventory in
response to demand and external events. Thus, a test 1s
initially performed during step 1905 to determine if the
current iventory allocation by the RMS 500 1s the initial
allocation for the flight being allocated. If it 1s determined
during step 1905 that the current inventory allocation 1s the
initial allocation for the flight being allocated, then a further
test 1s performed during step 1910 to determine if the flight
1s predicted, using conventional methods, to likely depart
with empty seats.

If 1t 1s determined during step 1910 that the flight 1s not
likely to depart with empty seats, then program control will
terminate during step 1985. If, however, 1t 1s determined
during step 1910 that the flight 1s likely to depart with empty
scats, then the CPO rule generation process 1900 will
preferably allocate the empty seats to a special fare class for
CPO customers during step 1915. Thereafter, an appropriate
minimum fare and other restrictions for such tickets will be
established during step 1920.

The pricing and restrictions database 1300, seat allocation
database 1400, and forecast and demand analysis database
1500 for the flight will be updated during step 1925 with the
newly established fare class, the allocated inventory and the
initial price. Thereafter, the CPO rules generation process
1900 will preferably generate a CPO rule containing the
allocated inventory, established minimum price and other
restrictions during step 1930 and then transmait the generated
CPO rule to the associated secured airline server 300 during,
step 1935. Program control will then terminate during step

198S.

If, however, 1t was determined during step 1905 that the
current inventory allocation 1s not the initial allocation for
the flight being allocated, then program control proceeds to
step 1950 to reallocate a previous allocation for one or more
fare classes of a given fligcht 1n order to minimize the
unanticipated excess 1nventory delta 580. Thus, a test 1s
performed during step 1950 to determine 1if the forecasted
demand exceeds the actual demand by more than a pre-
defined tolerance for any fare class. In one embodiment, the
RMS can make this determination utilizing the summary
information recorded 1n fields 1560 and 1565 of the forecast
and demand analysis database 1500. In addition, the RMS
500 can generate the predefined tolerance utilized 1n step
1950 by analyzing historical demand information stored in
the forecast and demand analysis database 1500 for prior
per1ods.

If 1t 15 determined during step 1950 that the forecasted
demand does not exceed the actual demand by more than a
predefined tolerance for any fare class, then there 1s no need
to reallocate the existing allocation and program control will
terminate during step 1985. It 1s noted that 1f actual demand
exceeds forecasted demand, the RMS 500 can remove
inventory that was previously allocated for sale to CPO
customers.

If, however, 1t 1s determined during step 1950 that the
forecasted demand does exceed the actual demand by more
than a predefined tolerance for any fare class, then the RMS
500 will preferably allocate the excess capacity, or a portion
thereof, for sale to CPO customers during step 19585.
Thereafter, an appropriate minimum fare and other restric-
tions for such tickets will be established during step 1960.
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The pricing and restrictions database 1300, seat allocation
database 1400, and forecast and demand analysis database
1500 for the tlight will be updated during step 1965 with the
reallocated 1nventory and the established price. Thereatfter,
the CPO rules generation process 1900 will generate a CPO
rule containing the allocated inventory, established mini-
mum price and other restrictions during step 1970 and then
transmit the generated CPO rule to the associated secured
airline server 300 during step 1980. Program control will
then terminate during step 1985.

CRUISE IMPLEMENTAITON

Although the CPO management system 100 has been
primarily illustrated herein as a system for selling airline
tickets, the CPO management system 100 could be utilized
to sell cruise tickets as well, as would be apparent to a person
of ordinary skill. In such an embodiment, each secured
airline server 300 would be associated with one or more
cruise operators, as opposed to airlines, and each secured
server 300 stores, among other things, the CPO rules defined
by any associated cruise operators, 1n a similar manner to the
secured server 300 described above 1n an airline 1mplemen-
tation.

In addition, the revenue management system 500 and the
airline reservation system 150 would be embodied as the
revenue management system and reservation system,
respectively, of each cruise operator. The cruise revenue
management system establishes pricing and inventory infor-
mation and generates CPO rules in a similar manner to the
revenue management system described above 1n an airline
implementation. Similarly, the cruise reservation system
performs 1tinerary queries and makes reservations with the
respective cruise operator 1n a similar manner to the reser-
vation system described above 1n an airline implementation.

Thus, the CPO management system 100 receives CPOs
from potential cruise travelers and evaluates the CPOs
against a set of CPO rules provided by each of a plurality of
cruise operators. An 1llustrative CPO database 2000 for a
cruise 1implementation 1s illustrated in FIGS. 20a and 205b.
The CPO database 2000 preferably stores a record of each
CPO being processed by the CPO management system 100,
including the terms of the CPO and the associated status.
The CPO database 2000 maintains a plurality of records,
such as records 2005 and 2010, each associated with a
different CPO being processed by the system 100. For each

CPO 1identified by CPO number 1n field 2020, the CPO
database 2000 includes the date the CPO was received in
field 2025, and an identification (ID) number for the travel
agent, 1 any, associated with the CPO 1n field 2030. It 1s
noted that the travel agent ID number stored 1n field 2030
may be utilized, for example, to index a historical database
(not shown) of previous ticket purchases and CPOs associ-
ated with the travel agent.

In addition, the CPO database 2000 identifies the cus-
tomer by name 1n field 2035, and by 1dentification number
in field 2040. Any companion passengers are i1dentified 1n
field 2045. The ID number stored 1n field 2040 1s preferably
utilized to cross-reference the corresponding information
stored for the customer in the customer database 600.

The parameters of the customer’s itinerary and other

pertinent restrictions are stored in fields 2050 through 2085
of the CPO database 2000. Specifically, the origin and

destination ports are 1dentified in fields 2050 and 203585,
respectively, and any port restrictions specified by the cus-
tomer 110 are recorded in field 2060. The departure and
return dates are stored 1n fields 2065 and 2070, respectively.
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The CPO database 2000 preferably stores an indication of
the total number of passengers traveling together 1 field
20735, and sets forth the price the customer 1s willing to pay
per ticket in field 2080. Any other miscellaneous restrictions
specified by the customer will be recorded 1n field 20835,
such as preferred cruise operator(s), berths, cabin assign-
ments or meal times. Field 2090 records the current status of
the respective CPO, such as pending, accepted, rejected or
expired.

An 1llustrative secured rules database 2100 for a cruise
implementation 1s shown i FIG. 21 for maintaining the
CPO rules for one or more cruise operators associated with
the respective secured server 300. The secured rules data-
base 2100 may be stored 1n an encrypted format to maintain
the 1ntegrity and confidentiality of the highly sensitive
information included in the CPO rules. The secured rules
database 2100 maintains a plurality of records, such as
records 2102 and 2104, each associated with a different CPO
rule. For each CPO rule identified by rule number 1n field
2110, the secured rules database 2100 includes the associ-
ated restrictions defined by the respective cruise operator 1n

fields 2112 through 2144.

According to a feature of the invention, the CPO rules that
are processed by the CPO management system 100 may be
of varying complexity. The particular restrictions set forth 1n
the 1llustrative secured rules database 2100 are representa-
tive of the principles of the invention only. A cruise operator,
airline or other seller can incorporate a subset of such
restrictions and/or incorporate additional restrictions, as
would be apparent to a person of ordinary skill.

For 1llustrative purposes, the secured rules database 2100
shown 1n FIG. 21, allows a cruise operator to create CPO
rules by specitying some or all of the following restrictions
in fields 2112 through 2144: origin ports, cruise numbers
(included or excluded), dates and times of departure, depar-
ture day of the week, dates and times of return, return day
of the week, number of passengers traveling, length of haul,
average yield per cabin, minimum price per ticket, inventory
restrictions or cabin availability, and advance purchase
requirements.

For example, record 2102, shown 1n FIG. 21, 1s associated
with a CPO rule for a given cruise operator which specifies
that the cruise operator will accept any CPO for travel from
St. Thomas during the month of October, 1997, provided
that (i) the customer travels on any cruise departing and
returning on a Tuesday through Thursday, (i1) the tickets are
booked within two (2) months of departure, (iii) the yield is
at least $1.20 per mile per cabin and the price is at least $529
per person, (1v) 1s not for luxury class travel and (v) at least
two (2) passengers are travelling together.

POST-SELL FOR MULTIPLE BINDS

As discussed above, 1if a CPO 1s accepted by more than
one airline or cruise operator, then a tie breaker algorithm 1s
preferably executed by the CPO management process 1600
during step 1652 to determine which airline acceptance to
utilize. For example, the tie breaker algorithm can select a
seller offering an 1tinerary which maximizes the conve-
nience to the customer 110, maximizes the profit to the CPO
management system 100, optimizes the inventory available
for sale by the CPO management system 100 or permits the
customer 110 to select for himself which airline or cruise
operator acceptance to utilize. In an alternate
implementation, if a CPO 1s accepted by more than one
cruise operator, the CPO management system 100 executes
a post-sell multi-bind process 2200, shown 1n FIG. 22, to
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permit each accepting seller to directly market to the cus-
tomer 110 and post-sell their product. Thus, the customer
110 sti1ll selects for himself which cruise operator acceptance
to utilize, based on materials or incentives furnished by each
seller. The customer 110 1s still bound by the CPO manage-
ment system 100, 1n accordance with the terms of the CPO.
In other words, the customer 110 1s obligated to purchase the
ogoods or services specified by the CPO, but the buyer must
decide which cruise operator to utilize, based on materials
provided to the customer 110 directly by each accepting

cruise operator.

For example, a customer 110 may submit a CPO for a
cruise during the month of March, 1998, anywhere 1n the
Viregin Islands, in a grade A cabin with late dining, for
$800.00. The CPO is provided to a plurality of cruise
operators. Three cruise operators accept the CPO. The CPO
management system 100 then binds the customer 110 on the
credit card account i1dentified with the offer, 1n accordance
with the restrictions of the CPO. The CPO management
system 100 then provides a channel of communication
between the customer 110 and the accepting sellers, or
provides the customer contact information to each accepting,
cruise operator, who each attempt to market their product in
an attractive manner. The customer 110 then selects one of
the three accepting sellers. Thus, each cruise operator knows
that they have a one-1n-three chance of selling a cruise, at the
price specified by the CPO. It i1s anticipated that cruise
operators would aggressively market to such guaranteed
purchasers, particularly 1n view of the high marginal profits
assoclated with each cruise traveler.

It 1s noted that the channel of communication provided by
the CPO management system 100 between the customer 110
and each accepting seller may be an interactive web-site or
other electronic mechanism that permits each accepting
seller to present the customer 110 with detailed information
about the cruise they are attempting to market. For example,
the mteractive web-site might include virtual representations
of different aspects of the cruise package, such as the actual
cruise ship and cabins, as well as the various ports that the
cruise will visit and the available activities. In this manner,
the buyer can explore the virtual cruise representation using
known technology.

FIG. 22 illustrates an 1illustrative post-sell multi-bind
process 2200 which may be 1mplemented by the CPO
management central server of FIG. 2 to permit each accept-
ing seller to directly market to the customer 110 1n an
attempt to post-sell their product. The post-sell multi-bind
process 2200 1s preferably executed by the CPO manage-
ment process 1600 during step 1652, 1n licu of the tie breaker
algorithm, to determine which cruise operator acceptance to
utilize. As 1llustrated m FIG. 22, the post-sell multi-bind
process 2200 begins during step 2210, by instructing the
accepting cruise operators or other sellers to provide post-
sell information for a designated customer 110. The CPO
management system 100 then preferably receives the post-
sell information from the accepting operators during step
2220 and transmits, or otherwise makes available, the
received mformation to the customer 110 during step 2230.
Finally, the post-sell multi-bind process 2200 receives the
decision of the customer 110 regarding which operator to
utilize, before program control returns to the CPO manage-
ment process 1600 during step 2250.

In an alternate implementation, 1if a CPO 1s accepted by
more than one cruise operator, then the CPO management
system 100 can bind each of the accepting sellers to the one
CPO. The original buyer can be assigned one of the sellers
in accordance with the tie breaker algorithm or the alterna-
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tive post-sell multi-bind process 2200 disclosed herein. In
this manner, the CPO management system 100 can then
resell the excess mventory to other buyers at or above the
price assoclated with the initially accepted CPO.

EXCLUDED SELLER CPO EVALUAITON

As previously mdicated, a CPO submitted by a customer
110 can specify one or more preferred airline(s), cruise
operators or other sellers, as applicable. Thus, the CPO
management system 100 will provide the CPO to each
specified seller to determine 1f one or more of the sellers are
willing to accept the CPO. In a supplemental embodiment,
the CPO management system 100 preferably executes an
excluded seller CPO evaluation process 2400, discussed
below 1n conjunction with FIGS. 244 and 245, to provide the
CPO to the excluded sellers who may make counteroffers to
the customer 110 before one of the specified sellers accepts
the CPO. The excluded sellers may make counteroffers
which are more favorable than the original terms of the CPO
specified by the customer 110, 1n an attempt to obtain the
business. In this manner, the CPO management system 100
can sell the rights to receive CPO 1nformation to excluded
sellers or collect a larger percentage commission for any
counteroffers which are accepted by a customer 110.

For example, 1n the cruise industry, first time cruisers tend
to develop a speciiic brand loyalty. Thus, when considering
future cruises, such customers 110 may submit a CPO to a
very limited number of cruise operators. The CPO manage-
ment system 100 would submit the CPO to the specified
cruise operators, 1n accordance with the terms of the CPO,
and also submit the CPO to one or more excluded cruise
operators. The CPO management system 100 preferably
utilizes an excluded operator counteroffer database 2300,
shown 1n FIG. 23, to maintain any counteroffers received
from the excluded operators, before the CPO 1s accepted by
one of the customer-specified operators.

An 1llustrative excluded operator counteroffer database
2300 for a cruise implementation 1s shown 1n FIG. 23. The
excluded operator counterotfer database 2300 maintains a
plurality of records, such as records 2305 through 2315,
cach associated with a different counteroffer received from
an excluded operator. For each counteroffer identified by
number 1n field 2325, the excluded operator counteroffer
database 2300 includes the corresponding CPO number, a
customer 1dentifier, the excluded operator, the terms of the
counteroffer and the associated status 1n fields 2330 through
2350, respectively. For example, if a customer’s CPO 1ni-
tially specified that the offer be submitted to Holland Ameri-
calLine or Seaborn Cruise Lines, the CPO management
system 100 might first submit the offer to Carnival, Princess
and Royal Caribbean Cruise Lines. As shown in FIG. 23,
cach of the excluded operators submit counteroffers of $600,
$600 and $575, respectively. If none of the operators origi-
nally specified by the customer’s CPO have not yet
accepted, then the customer 110 1s provided the option of
accepting one of the counteroffers. If the customer 110
accepts a counteroifer, then the customer 110 1s bound to the
terms of the counteroifer, and the original CPO 1s cancelled.

FIGS. 24a and 24b describe an illustrative excluded seller
CPO evaluation process 2400. This process 2400 may be
implemented by the CPO management central server of FIG.
2 to provide the CPO miormation to the sellers excluded by
the terms of the original offer. Those excluded sellers can
then attempt to obtain the business, before one of the sellers
specified by the terms of the CPO accepts the CPO. As

discussed below, the excluded seller CPO evaluation process
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2400 1s preferably executed 1n conjunction with the CPO
management process 1600. As illustrated 1in FIG. 244, the
excluded seller CPO evaluation process 2400 begins during
step 24035, upon receipt of a CPO from a customer 110 and
storage of the CPO 1n the CPO database 900 or 2000.
Thereafter, the CPO 1s evaluated during step 2410 to retrieve
any operators specified by the customer 110. The operator
database 1s accessed during step 2415 to identify potential
operators to which the CPO information can be provided.

A test 1s then performed during step 2420 to determine 1f
there are one or more operators excluded from the terms of
the CPO. If 1t 1s determined during step 2420 that no
operators are excluded from the customer’s CPO, then the
CPO management process 1600 continues operation as
described above. If, however, 1t 1s determined during step
2420 that one or more operators are excluded from the
customer’s CPO, then the CPO information 1s preferably
transmitted to each specified and excluded operator during
step 2430. It 1s noted that the CPO can be provided to
excluded operators before specified operators, or concur-
rently.

Any counteroffers are then received from the excluded
operators during step 2435, and stored in the excluded
operator counterofier database 2300 during step 2440. Each
of the received counteroffers are then presented to the
customer 110 during step 2445. A test 1s then performed
during step 2450 to determine 1if the customer 110 accepts
any of the counterotfers before the original CPO 1s accepted
by any of the specified operators. If it 1s determined during,
step 2450 that the customer 110 does not accept any of the
counteroifers before the original CPO 1s accepted by any of
the specified operators, then the CPO management process
1600 continues operation as described above.

If, however, 1t 1s determined durmg step 2450 that the
customer 110 has accepted a counterofier before the original
CPO 1s accepted by any of the specified operators, then the
original CPO 1s terminated or cancelled and the status of the
original CPO 1n the CPO database 900, 2000 1s changed to
“cancelled” during step 2460. Thereafter, the status of the
accepted counteroffer 1s changed to “accepted” and the
status of the rejected counteroffers, 1f any, are changed to
“rejected” 1n the excluded operator counteroif

er database
2300 during step 2465. Finally, program control returns to
the CPO management process 1600 and confinues in the
manner described above.

Although the post-sell multi-bind process 2200 and the
excluded seller CPO evaluation process 2400 have been
illustrated herein 1n a cruise embodiment, 1t 1s noted that the
post-sell multi-bind process 2200 and the excluded seller
CPO evaluation process 2400 are applicable 1 other indus-
tries as well, including the airline and other travel-related
industries, the long distance telephone industry and the
finance industry, as would be apparent to a person of
ordinary skill.

It 1s to be understood that the embodiments and variations
shown and described herein are merely illustrative of the
principles of this mmvention and that various modifications
may be implemented by those skilled in the art without
departing from the scope and spirit of the mvention.

For example, as previously indicated, although the present
invention has been illustrated 1n an airline and cruise
environment, the CPO management system 100 could be
utilized to sell any item, as would be apparent to a person of
ordinary skill.

We claim:

1. A method for using a computer to process the sale of a
cruise ticket, comprising:
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recewmg by said computer a first conditional purchase
offer from a customer for the purchase of said cruise
ticket, wherem said first conditional purchase offer 1s a
bmdmg offer including a customer-defined price;

receiving a payment i1dentifier specifying a credit card
account for use in providing payment for said cruise
ticket;

after receiving said first conditional purchase offer and
said payment 1dentifier, querying a database of seller-
defined rules provided by a plurality of sellers to
determine 1f said cruise ticket 1s to be sold to said
customer for said customer-defined price, said seller-
defined rules including prices which are concealed
from said customer;

if no cruise ticket 1s to be sold to said customer after said
querying, transmitting a rejection of said first condi-
tional purchase offer to said customer; and

taking an action to deter said customer from submitting a

second conditional purchase offer for said cruise ticket.

2. The method of claim 1 wherein said action comprises
rejecting said second conditional purchase offer.
3. The method of claim 1 further comprising;:

receiving an express authorization to charge said credit
card account to pay for said cruise ticket.

4. The method of claim 3 wherein said express authori-
zation 1s received from a credit card issuer.

5. The method of claim 1 wherein said database 1s stored
In a computer reservation system.

6. A system for processing the sale of a cruise fticket,
comprising;:

a memory device storing a program;

a processor 1n communication with said memory;

said processor operative with said program to:
receive a first conditional purchase offer from a cus-
tomer for the purchase of said cruise ticket, wherein
said first conditional purchase oflt

er 15 a binding offer

including a customer-defined price;

receive a payment i1denftifier specifying a credit card
account for use 1n providing payment for said cruise
ticket;

alter receiving said first conditional purchase offer and
said payment 1dentifier, query a database of seller-
defined rules provided by a plurality of sellers to
determine 1f said cruise ticket 1s to be sold to said
customer for said customer-defined price, said seller-
defined rules mcluding prices which are concealed
from said customer;

if no cruise ticket 1s to be sold to said customer after
said querying, transmit a rejection of said first con-
ditional purchase offer to said customer; and

taking an action to deter said customer from submitting
a second conditional purchase offer for said cruise
ticket.

7. The system of claim 6 wherein processor 1s operative
to deter said customer from submitting said second condi-
tional purchase offer by rejecting said second conditional
purchase offer.

8. The system of claim 6 wherein said processor 1s
operative to:

receive an express authorization to charge said credit card
account to pay for said cruise ticket.

9. The system of claim 8 wherein said express authori-
zation 1s received from a credit card issuer.

10. The system of claim 6 wherein said database 1s stored
In a computer reservation system.

11. A computer system for processing the sale of goods or
SErvices, Comprising;:
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means for receiving a first conditional purchase offer from
a customer for the purchase of said cruise ticket,
wherein said first conditional purchase offer 1s a bind-
ing offer including a customer-defined price;

™

means for receiving a payment identifier specilying a
credit card account for use in providing payment for
said cruise ticket;

means for, after receiving said first conditional purchase
offer and said payment identifier, querying a database
of seller-defined rules provided by a plurality of sellers
to determine 1f said cruise ticket 1s to be sold to said
customer for said customer-defined price, said seller-
defined rules including prices which are concealed

from said customer;

means for, 1f no cruise ticket 1s to be sold to said customer
after said querying, transmitting a rejection of said first
conditional purchase offer to said customer; and

means for taking an action to deter said customer from
submitting said second conditional purchase offer for
said cruise ticket.

12. An article of manufacture comprising:

a computer readable medium comprising instructions for;
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recewving a first conditional purchase offer from a cus-
tomer for the purchase of a cruise ticket, wherein said
first conditional purchase offer 1s a binding offer includ-
ing a customer-defined price;

receving a payment i1dentifier specifying a credit card

account for use in providing payment for said cruise
ticket;

after receiving said first conditional purchase offer and
said payment 1dentifier, querying a database of seller-
defined rules provided by a plurality of sellers to
determine 1f said cruise ticket 1s to be sold to said
customer for said customer-defined price, said seller-
defined rules including prices which are concealed
from said customer;

if no cruise ticket 1s to be sold to said customer after said
querying, transmitting a rejection of said first condi-
tional purchase offer to said customer; and

taking an action to deter said customer from submitting a
second conditional purchase offer for said cruise ticket.
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